von Braun Cyanogen Bromide, Bromination
Introduction
The von Braun BrCN reaction has been of consid erable value to studies in the correlation of structure and activity in the field of alkaloids, with particular reference to the nature of various radicals introduced at the secondary basic nitrogen, resulting from the reaction [1, 2] . More recently some extensions of the reaction have been carried out on a variety of alkaloidal and simpler organic bases resulting in a number of new derivatives with pharmacophoric groups [3] [4] [5] [6] [7] . In the light of these observations the reaction has been extended to harmidine/harmaline which, however, resulted in the mono-and di-bromination products instead of usual N-cyano derivatives. It may be noted that bromination of an imine with BrCN is not hitherto reported in literature.
Scheme 1 shows the proposed mechanism in which the electrophilic bromine attacks the base through its enamine tautomer. This is in accordance with the Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0340-5087/85/1200-1747/$ 01.00/0 earlier observations that cyanogen bromide occupies an intermediate position with respect to the polarity of the carbon-halogen bond [8] .
These products have been characterized through their spectral studies. In the 'H N M R spectrum of 2 a sharp singlet of one proton at < 3 6.3 corresponding to CHBr2 and absence of Q -C H 3 signal showed that the substitution has taken place at the methyl group, the aromatic ring remaining intact. Its U V spectrum exhibited the characteristic bathochromic shift on acidification which is typical of such conjugated in doles [9] . Moreover, the mass spectrum showed sub stantial M +-B r, M +-2 x Br, M +-C H B r2 fragments and peaks at m/e 171 (CHBr = Br)+, 372 (M+2)+ and 374 (M+4)+.
On treatment with zinc and hydrochloric acid 2 was converted into tetrahydro-harmine [10] in nearly theoretical yield through reduction of the gem di bromide moiety as well as C = N double bond.
The minor product 1 was isolated and charac terized through its crystalline picrate. The IR spec trum of 1 showed no cyano absorption frequency and U V spectrum showed bathochromic shift in acidic medium. The mass spectrum exhibited a molecular ion at m/e 292 and M+2 peak at m/e 294 of almost equal intensities and the base peak at m/e 213 corre sponding to the fragment M +-79. Other prominent peaks were observed at m/e 199 (M~ -C H 2Br), 93 (CH 2= B r)+ and 95 (C H 2= 81Br)+.
Experimental
Melting points were recorded in glass capillary tubes and are uncorrected. IR and U V spectra were measured on IRA-1 Diffraction Grating Infrared Spectrophotometer and Shimadzu UV-VIS Record ing Spectrophotometer UV-240 respectively. Proton N M R spectra were determined on Bruker WP-100 SY instrument with TMS as internal reference. Mass spectra were recorded on MAT-112 and Varian MAT-312 Mass Spectrometer. The purity of the sam ples was checked on tic (silica gel).
Reaction of harmidine/harmaline with cyanogen bromide
To a methanol-benzene (3:7) solution of harmidine (1 g) was added an ethereal solution of fresh ly prepared cyanogen bromide (2 g) with constant stirring and good cooling for about 1 h. 100 ml of ether was then added on to the reaction mixture and the darkish negligible insoluble material which sepa rated out was filtered off. The filtrate was shaken out with water, dried and freed of the solvent. The re sidue afforded l-dibromomethyl-3,4-dihydro-7-methoxy-/?-carboline (2) as shining yellow rectangu lar plates on crystallization from ethyl acetate-petroleum ether (2:1) 
Reduction of 2 to 7-methoxy-1-methyl-1.2.3.4-tetrahydro-ß-carboline (tetrahydroharmine)
To a solution of 0.5 g of dibromoharmidine (2) in 10% aqueous hydrochloric acid, zinc dust was gradu ally added with occasional shaking and heating on the water bath till the reddish color disappeared. On usual workup of the reaction mixture, a colorless crystallisate was obtained, which formed slender needles on recrystallization from methanol-benzene (1:1) m.p. 199 °C. It could be identified as tetra hydroharmine through mixed melting point and com parison of the spectral data with those of the authen tic sample.
